The dependence of the mutagenicity of methanesulphonic acid esters in S. typhimurium TA100 on the alkylation mechanism.
Four different model nucleophiles, 4-(p-nitrobenzyl)pyridine (NBP), N-methylmercaptoimidazole (MMI), trifluoroacetic acid (TFA) and H2O were tested with 22 methanesulphonates of widely varying structures for their suitability to predict mutagenic activities in S. typhimurium TA100. The soft nucleophiles NBP (N-alkylation) and MMI (S-alkylation) revealed as highly sensitive for SN2 reactivities whereas TFA (solvolysis at the O-atom) and H2O (hydrolysis) were very sensitive for SN1 reactivities. No correlation between the NBP or the MMI test and the Ames test was found. Quite good correlations could be demonstrated for the TFA test and the hydrolysis rates: with rising activities in the TFA solvolysis the mutagenic potencies were increasing up to a maximum at i-propyl methanesulphonate. After that due to the fast hydrolysis the mutagenicities were decreasing again despite increasing TFA solvolysis rates. In general the secondary methanesulphonates exerted high SN1 reactivities and distinct mutagenic activities, whereas the primary compounds showed no or very low SN1 reactivities and low mutagenic potentials. The "activated" compounds cyclopropylmethyl methanesulphonate, benzyl methanesulphonate and allyl methanesulphonate exerted high SN1 and SN2 reactivities. Methyl methanesulphonate displayed a high mutagenicity in spite of its lack in SN1 reactivity. This is probably due to the induction of the error prone repair (pkM 101 plasmid in TA100). The relation between the alkylating reactivities (SN1 and SN2) and the molecular mechanisms leading to back mutation is discussed.